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ABSTRACT : PURPOSE: To enable a semiconductor package to be easily mounted on a printed board 
and enhanced in reliability after it is mounted on the printed board. 

CONSTITUTION: A pad electrode 2" is formed on the primary surface of a semiconductor 
chip 1 A passivation film 3 is formed on the primary surface of the semiconductor chip 1 
so as to partially cover the surface of the pad electrode 2. An inner connection conductor 4 
is formed on a part of the surface of the pad electrode 2. A sealing resin 6 is formed 
covering the semiconductor chip 1 so as to keep only the upside of the inner connection 
conductor 4 exposed. An external connection conductor 5 is formed on the upside of the 
inner connection conductor 4. The upside of the external connection conductor 5 is nearly 
flat. 
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3*rU>h««7^»«b&IRfc. JBlfiJ:^*2© 
^gR&i^&ftgP 5a, 5 b ©# itttlB 6 Xffift* 6 ©iS $ 
HI, H2*S5<-r^Ci:tC«toT. ^'J>HM7S 

5Bt»jh«tiS6aaifc©iB©iBmi*jtttMi2;< t^it 

[0 0 7 3] »l*J:tf» 2 ©*«»«*#« 5 a, 5 

©ifcitHS©IRfc. ±IE©J:3KJBl*J:tfJB2©*MI5 

gEM®^SI55a. 5b©iS£Hl, H 2 £HS <~TS d i: 

k^ot. *©«E»*©«n€A<r«Jit3&»?iiBta: 

[0 0 7 4] Sfc. JBl*J:r«B2©n»»«aM*:»5 

a , 5 b V>J&W ©¥ffi*IW 2 14, rtffiSEl*^Mt:ffi 4 ©Jt 

D . IB 1 &«ktfSB 2 ©^ffSttVflcff 5a, 5 b ©Jg® 
£. »jktMS 6 ©»iB£©S«tf#S#S 

[0 0 7 5] H3tc4S^TJ4. IB 1 £cfctfffS 2 ©fl-SBJg 
M&#S& 5a, 5 b ©JS® tititWK 6 ©g® <t ©&$! 
■T5igi«L7t^TV^, C©«fc-5lC. 3ll*3<fctf 

?b 2 ©fl.8M$«i»#ffi 5a, 5 b tit ±mm 6 ©a® <h 

[0 0 7 6] Sfc, IB 1 *3 JdXm 2 ©^-8|S»0E«ffV 5 
a, 5b©JKffii»±»*6©affifc3&»a»bTlr»**: 

«>, *©»«ttse*j: o t>*aw*yi wittJiHtre 6 

<h©&®ffl«£if*£1*££<t#Wtg<hte-5. ^-ntcfc 
0, *aHS«JB«8&»±»»6£©#ffi©MBSaWI!: 

*. 

[0077] astc. mi *3 it«B 2 ©^95&ifel&#gS 
5 a, 5 b©Jl£ffi»£l*J8RJ£^##8P4©±B©®m<k 
Ofe^:^<t-Se:i:<Cj:oT, ^©.fc-p^ffl^**^ 
Iff*. ^-©^ffl^SE6Sffl^TlttBJTS. m& 
»4. »±1tfl&6f*3T*3?#:5 l <y^'l©&S^'rnfc«-& 
©fifj&» >y ^r— S^fBf ® 0 "C * . 

[0078] cinte. «K:»b<tt9i-r*«ft!6»5*i; 
5*iaiH-c*a3i«, *aw*^yn*«»ra©ffi«*»6"r 

^1-14. 0 6IC7K$n^>«fc5(C. Mlh»JS6©S®lC@ 
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©•KS <&ma WffiB JC^O d t # bJ^B £ ft * . 

[0079] ctojWfrMKitt, ^etc^^n^^^tc, 
m±mm 6 rt-c*MM*#- v ^ i ©fltftaw* zt\zx 
-d rrt 4 ©&«*« Wfc«£"e» -a x t> . 

£.7L\-m±mm 6 ©«ffi*» subibl 8 ©»?£©&■£# 

tt-bi:. yj >h8« 7 ^©iSIMSfl:*>' 5 J 
[0 0 8 0] ^ClC. @7~0lOSffl^T. 

¥»*/ty*-5?©*»»»^ ««©«»©* 1 
[0 0 8 1] < 1 > * 1 ©«#« 

4©±BBtOIBC «M 1 0*«»)«a*lTl>*. C© 
8tH0©ttStl/tH & (Au) , ^UA (C 
r) . (Ti) , *>^*^> (W) ftt*£^tf 

[0 0 8 2] C©»SH 1 0 tt. 5 ©^ 

,T, ^«»*|JtaM(c»5»*OlRfc»±»IB6 0*lB*« 

[0 0 8 3] ftfc. /1y F«f 2©*fKiUTtt, T;U 
= (Al) ft 5. $fc. f*3 

4 ©WKiUTtt, SI (Cu) . & (A 

u) . A>y (Pb/Sn) fcgfcafctfazitfTMS 

*fc. *2«M*:»5©»HtUTtt. i (Cu) ft 

[0 0 8 4] &tC, H7 tC^^n*»itfc*J^"C, ^7 

T«. rt»»«MW*»4©»K4:UT« (Cu) »«V» 
(Au) fc*RLfc*£l::tt. &©«k5ft8£;Si£ 

»flE8&4©**Jt£l/TA>$ r (Pb/Sn) 

[0 0 8 5] (2) S2 0Sf« 

B8 6«I->T. *«»HtfBMS©»2©S#«fc 



tt. rt»»«MW*»4©*ffit^y H«a2©±ffit© 

mic, %rmi uwewtsnTv**. c©ig^m i© 

ttRtLTtt, -f>v"?2» (In) , ^ (Au) , A> 

^ (Pb/Sn) nfctfT**. ifcc© 

fc#rt**»»#»4©*f*ib"Oi. (Pb/ 
Sn) , S (Cu) . & (Au) &£**tf*;ifc*«T 

*s. ft*, ^»»awflc»5*av»tt*«jiio©» 

RttTtt. _h1E©JBl©*£#fllfcffl*©*>©**tf* 

[0 0 8 6] 0 8l:*»5A7 KtI2i:MI 

1 1 i©S*#8tf3«fctf*«Eli 1 1 fcej***MMM»4 
tfflft^lCS^Tlfflt*. A 1 ? K««2±K:»«E 

Ml lirt»«K»#»4£*»ft"r**fl5fcUT 

[0 0 8 7] ( 3 ) 31 3 ©^0>J 

H9 6«^T, n»»MJIiMS©JB3©S#«fc 
"SWCttWr*. H9S«RUT. *SEW«K*V»T 
tt. VMM 1 0 art*. rt»»««MMM £&MM 1 1 £ 

©fliffi*65i.»saMMEW5©jaEiBfc*)fc-3T»rtan 

2©&JB0>J£&«R«T»S. d©^Ha 1 0 a©*fj? 

tbttt- & (au) fc2s#tf*cfc*«T**: 

[0 0 8 8] *K1. b*m@2 <h& 

Mill i ©«<&#*:& J:tf#«M 10a t&Wtm 1 1 
tCft^iSKlOUsTRWT*. A"? Km*2±©*i* 
illtt, ±|H©^2©S^Jtl^«lC. 

MM 1 1 t»MM lOaitt. MkEEMJfcfcEftJBUT* 

[0 0 8 9] (4> »4©IE»« 
^ tc> HlOtflViT. ^aS»«ffl««©SB 4 ©«»«!. 

icoiA-n&w-ra. 0ios#iut. 

Ttt. 5i.ap»«»ff»5©3iS!fc*wi5ga»»j«*n 

-cu*. -e-n^©*jfttwKibT«S7(c*$na^i 

Ttt. B(Sn), (Pb/Sn) «t£t**f* 

Ctj&iX^a. roMl5gll *MJ»/y* 

■iKJ:t)T. ^©iift^fflaft***"*"*. 

[0 0 9 0] ^BtttiS^^y^-^*^'^^* 

-B-^JltA^Rlftgtfta. A->-f >ft<h"©m^14 

tm*fx ft 5 m»c. ^a5^^»^sf 5 ©sb lOMtntf 

®Bit$ntc<<fta. WCiO. WWovi-yhi 
©«^.wft^M*to-^-r<ft ; 5. -e©^m, mMttK 

[0 0 9 1] ft*. ±ta©fe®«5 gtt. E8*5«tZ/E 
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9 {c^sn^SB 2 &Jzzm 3 ©SE»«fc£tt**MHSEtt 

##gfl 5 a® K J£/£ b T t> «fc V». 

[0 0 9 2] ^IC. JtE©«l ©3^09 
ibffl*aW!|s/Xyir-S?0«jft*ffifct?V»THl 1 ~B 2 

iff*. 

[0 0 9 3] SI 1 7tt, H©58WK*^<*1 

&S. HI 8 (2. ±EOlBlOiafi«K:**t*»S»it 

&«. E119i3.tr/E2 0tt, rtW»««W»4i^y 
Hfg2 < fc©&-&:frft©^7£0'J£:^"tB'r®BT&-5. * 
fB 1 1 £#8§bT, 3t5£©ISJ?£3"3"£&M?§ 12* 

co*i?§i2©ttsti/TH « (cu) 

ftiiS^tf bri^b. 4ffi©W«©&®?§ 

Sffl^Tt).*:^. £©&JS?§1 2©J&J?tt. $?£b< 
tt, 1 8 /xm~2 0 0 AtmgST&£. £©&H?§12 

[0 0 9 4] ^(C. ±IB©&JH?§1 2«®±IC, 
fc£&fflV>T, 1 0 SrJB^f*. ^©StllO 

©ttKtbTte. (Cr) , 4 (Au) , 9-?> 

(Ta) , 9>{fXT> (W) !42I*#*f*ilt*«T# 
«. dO^HBl OOBWftt* fi5 0 0A~l5l 

0 0 0 AgffiTfe-Sdt^Jf^bVi. CfiD^mUlO 
tt. &JS?§ 1 2«Xyf>mi:tC±9T»*»l* 

5 *#j5irrsiR©xy ^>sf* h t vxmm 

[0 0 9 5] ag^Ji 1 0 ©Sffi±©Br3tttHlC. 

rttfttfftaMtSF 4 ftJEWrt" «. C ©rt»a««MMB 4 © 

ttHtlTIt M (Cu) , & (Au) , A>y (Pb 
/Sn) j4i:S^tfSCt3i*Tf€rS. ftgfl&$E£&&54 

[0 0 9 6] rttf&fl»N4frflU©ffi3H:. JftKlt 
2 5tfm~15 0tfmgST<&5. ASifeKI#S4 0 
HS^Jti&WiSKt&STSClilCioT. &©8fSiitlt 
lS-C§tjfc»IK 6 tfrtffi&ttattttt 4 IIHfcffi AS tl*T 

[0 0 9 7] H12£<MHLT, /tyI*WI2S 

BEHT*. £©«-£-T*ft«> &mfSl 2±\ZU2~D<D 

•5-05±tC®p£bfc^'&(Ctt, ^©^f'^13iS: 
M?'JbT&Jil?§ 1 2 JilClEfi-T*;: 

ncto. *Kttfti«i±s*s^t'biriEiJ5c«. 



[0 0 9 8] @1 311 012 (CiittSX I I I -X I 
4~B2 0 fclRHS6©Bf®**bT^5. B13£#Hlb 

[0 0 9 9] B14*#HSbT, SWCfc^fcS 

n*« 1**^2 0*111 4 a, 14bfcflMTr*. 

^LT, ;i©SJSl*5«fctfSfS2©&Sil 4 a, 1 4 b 

ox, 1 2 SJ*&tr. ;:ot*. 

tt, »liJ.l:tf*2©&SLl 4 a. UbtioTM 

Sti^^-rt:^^ 1 6F*J(cBEBSns. £©§S 1 

* J:tf« 2 ©&S 14a, Mbtt. If JkttK 6 £ffi2fi£ 

[0 10 0] d©mS§AP 1 5£ffibT«rfi&7S**Vfcf5 : - 
W 1 6(*jlC&ASft-5o £©<*:#. &Jg?i 1 2 ttffS 1 is 
«fctfff§2©&Sl 4 a, 14bl:±oTftfifSn, ¥8 

0, ^tf-TV 1 6WT^^!y^l<Dtt@tt@3£S 

[0 10 1] 3cfc. HI 5*#Ml/T, ±f£©3r-f fx 
w l 6l*3t::ittre£i£Abfc&. M 1 *J:tX» 2 ©&£! 1 

4 a, i 4b^so^t. ^-ntcto, Bl sic^sn 

[0 10 2] #CK1, Bl 6£#B8bT. &JS?§1 2 

y/itbTCDtasiJfci&fc-r. ^ntcto, s±«sjf6© 
[0103] ^©<t^tcbx*Ji?i*x^5 i >i? r -rs^ 

m 6 & *1*«M*» 5 OJfiS* ttHK- 

fig (Cffl l v X £ ©JEM* Sr® «J fcllifiE-r ^ C t tc «fc r> T 

a*©t>©*^6>n*. 

[0 1 0 4] ^tCHl 7*#RlbT. h*7'fXy5 1 >^ 
j*4fflViT. ®«H 1 0 */t^-~ >yT5. ftlCi 

o . KmrnMym 5 j£®Tic©*gsiss 1 0 ea&s 

4. C©i#, #QB 1 0©Kff*<5 0 0 a~ 1 0 0 
OAtS^fc*. a±»K6«lB^O«W»ttBa:^af 

sutui*. jy.±©«k-5K:bT, ^i©Hffi^Jfc*stt 

[0 10 5] B 1 8 *fflV^T. ±12©^ 1 ©^SS 

Bl 8*#MbT. *S?S1 2 
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KiMf * - tifi^mt. "> 'J =3 >«fB& 1 7 f 

®£«MT5 £ ta^JIBtfc*. 

[0 10 6] ^iw, 01 9*<tt/0 2 OSffl^T. rtSP 
»tt*fMff 4 £/Vy 2 t 0»*#ife©S#fl • 

fc*J««±fc#J*snfc*Wi 1 0 fcoPHc. 
«k-3T«<l:T*W<ktt»tt3 8SBHS-T^>. *(t@2 0 

SP4 fc/ty KWT2 ££8/543 "Br*. £Lh©J:5fc:fri6 

[0 10 7] (JB2IOKW *lc. H2 l~H3 4Sffl 

S. 02 111 H©5ft«»C*^< JK 2 <03*BS(fi««fc*W-* 
»J^±fi¥ll^/Xv*-S>S*TKiBBIT*S. 0 2 
2 ~0 2 5 BB 2 1 fc*£n*»WfJtg¥»*^y * 

-5?©«iftiso*nta-'JB4xa*« , r»fiBHT* 

[0 10 8] STH2 lSffll^T. CCSHHKfctK* 
KOVsTBMIT*"*. H2 1*#JHbT. #HS6Wc:J3V=> 

snx^a. 5©#ttw«*#» 

ttiJioT^*. *nBW1-©«JftfcH^Ttt, 017C 

-ytg(»t*5. *£^14afcf 1 8 i Ltd fct 
*tf# 'J -r 5 Ffc 2* 6 :r- - £ ^"C* 

[0 10 9] #tC, 0 2 2-0 2 5*IV>T, £©5WI 
[0 110] *fH2 2 4#Hl/T. Sj1/N*>^4 0* 

wr-siants** i 8 *2pfii-rs. c©wjiA*>-/4 o 

«4ai:Tr«l«Sn*. S&, C©*V»»«»»*5* 
J:DW«»«ift»4aOtfRtl/Ttt. M (Cu) , 
& (Au) . ;\>? (Pb/Sn) ttESSlfSiia* 
T#-5o »tI19 0ttHil/Ttt. IS 1 ©HJS0»Je>© 
111 0©»K£n*©*fK**tf* 
[0 111] 0 2 2 fc*Sti*J:'5»*, Sil/\*> 

^4 Ofcfil^Ttt, ffSKlt 51.a«l»»** 5 ©sp 
MW3I1 rt*^tt*#»4a©¥iii«W4J:Dt>* 

'vWSSA^I £&*> i ^tifcMSftS. 
[0 112] #CtC. 0 2 3*#Ilt. 02 2lC^Sn 

*jta/t>r 4 o s*-ra«s»tt**t i 8 1. 



-tneJ:0. rt»*lfl«MMB4 a± 

(C/l-y HmS2€riBBS-fr ; 5. fl/T, /Vyh*fg2i: 
I*j8l51&0fc&#8&4 ai£&-&T5. £©&£■;££ CM L 

Ttt. ±e©isi©*««©»&fcra*©#fc*«^* 

[0 113] &:fcC©<i:£. *&^teSttl 8*§R«© 
f-ytb, H©lft*tt**tl 8tC#»©S)lA*>7 K 4 

[0 114] ^tC. 0 2 4£r#HSUT\ ft SPlC 

■y n ssxn*siastt4S i *«kt/ss 2 ©&ti 2 

0a, 2 0 b&mffiTZ. ^LT. £©fg 1 *5<fctff8 2 
©&S! 2 0a, 2 0 b tc<fc o T, SfcRteS** 1 8 
atr. ^-titCckD, £©lfSl*5J:tfSg2©&M2 0 a, 
2 0 bKJ:oT»J«Sna*^lfy--f 2 lrtfciWfl^- 

[0115] c©<h€. ^aM^^-y^ittJaftttawi 

8 icHSS^n. £©*63ifc1£fil* 1 8 telfS 1 *3 cfctffB 2 © 
^I2 0a, 2 0 b£H5£GM$3*l.T^*. -tOfc*. 

2 lrtT?¥»f*:^-yriH:H3eanfctt«t 
ft,TV»4. Lfc^T, »±iI6**tK^2 1 

[0 1 1 6] ±B©JBl*J:tf*2©£812 0 a, 2 0 
b(i 2 i|*gic»Af*&a©1Jt»A 

□ 2 2#m£&@CI&tt l b*1.T^*>. £©®BtA02 2 

&*. Stfc. S¥S 1 i5 Jctffl 2 ©&S 2 0 a, 2 0btC« 

sicD+tkr^ 2 lSttw-anticj^T. prat* 
flg&««. -?-nicj;D. fiBttfci&Jts-s:* stable. 

[0 117] ^fC 0 2 5^ILT, ±I5©^irtV 
^ 2 lrtt»B*ftXl/&a. ^Ii5«t^2©^12 

oa, 2 0b*wvr. ^-nicio, 

fiO&MltSns. -to^tt, *6i»14a«l 8S:BFf5£'tiB 

Trtawr*. ^ntcio. ^ttswi 8©ffls«hit± 

6 ©g® t SrStSB— tf S. 

[0118] j^±©ig ; £ST0 2 itssn««^ 

[0119] 02 6~03 4?&fflViT. 022 

(C^^nSjrjlA>'7 r 4 0©^fi£77ffilC-pV^TIftB^T 

a. 



&ffl¥-6 - 3 4 2 7 9 4 



[0120] 026 ~0 30H §22 K^^n&Hil 

;\*>^4 o (DB&LJinofS i xg~ss 5 ItSStl® 

0T&5. 

[0121] 026 *#S8UT, WMteMtt 1 8*B± 

(c, 7si\y9v>9fc. mmmtzzzm^-c, sin 

9 a£®/£-T5. COgfil 9 aOifflt $?£U< 
«. 5 0 0 A~ 1 0 0 0 
[0 12 2] ifctC. 0 2 7£#HSLT, &®Il 9 a± 
(CUv'X hSr^*b. dWUvT. Hc|gPlBW3©BflP 

[0123] ^tC< 028 £#88 IT, f$M&m$t 1 8 
fc*5l^T. $mjf 1 9 a^tKSnTV^V>ffliJ©Sffi± 

Bf3SffiB»CB8PfiW4SWr*BBPaP2 4 a&Bti.-? 

Tlfi»tta*ri 8«:Xy^>y-r*ili:K:J:-3T, MP 
SI5 2 4 aficffitC&«S 1 9 a SStBS-frS. 

[0 12 4] 02 9£#!ibT. Sfl?;*y*ffi£ 

ffl^T, ±fE©HPSB2 4 al*3tCI*JgBJ&ii^&8&4 a* 

[0 1 2 5] mz, 0 3 0 £#HgLT. US?XW<* — 

>2 3, 2 4tt*n*ni»3c*-*. F^-rxy 

-tntCkD, 0 2 2 (C^$n?>SjlA>7 K 4 0 

[0126] tftfc. 0 3 1 ~0 3 4 Srffi V>T, 0 2 2 IC 
^$n^jrjl/N'>7'4 0©fft©ffi2J$:£ffiK:tH>Tlft!!l3T 
S. B3 1t#ILT. WM 1 9 a^M±tcSPgi5 2 
3 a V-^^ h/^-> 2 3 5ML> $6^14* 

^18 tCiJ^T^SB 1 9 aJ&<?E*fi)tSftTV>frV*iB!l©S 
B±»C. ||P«2 4 a&*T-5U5?:*h/^->2 4fc 

[0 12 7] &tC. 0 3 2£#{&LT. ST, HAS* y 
*tttfflk»TMl 1 9 a&fi±£ftffiSMaM*ff 5 S 
»raSS-ti:5. ■*■©&, H3 3Sr#BIL/T. l^X 
- > 2 4 £-7* i7 i LTffl WTI y ^ >yf * Z. t \Z <fc 
■pT. HPff2 4 aJKiEK:*V»T*MlJil 9 afcBttJS 

[0 12 8] JfcK. t»^y*SSffl^T. naff 2 4 
artCrt»»tt^8Ma*«fflS-ti:*. •*©«. I^v 
7h/^->2 3, 2 4*3«ktK#SS 1 9 a£Jbf5©« 
*tn*o*ScTaRW«cl»*TaciK:J:-3T. 0 2 

2tc^sn«>jtfflA>y4 o^jgjssn*. 

[0 12 9] (»3*KW ace. H3 5~H4 2*JH 
V>T. CO«(Hfc*"^<IB3 0**|fyt , 3V»TlttWr 
*. 03 5tt. ^©RWKUfrrKJIS 3 ©*««£*#* 



5I§SST9fIiT^5. 0 4 l*5,fctf0 4 2 tt, d 

iaw4X»©»j«xeoiis 1 xg~g* 2ia*s-r»iB 

[0 13 0] *rH3 5*fflUT, d<D%HJ{CS^<^. 
3 ©*»«K* WSWJ^JhSl^W*:/^ y *- 5>©#Kft 
JC^vrBMTT*. H3 5*#JHLT, *SGS«K:*V» 

«. cnii, 3 o©#j***KieB"r* 

t>©T&3. 

[0 13 1] Sfc. C©^»SE«Wfls«3 OOttStb 
Ttt, A>y (Pb/Sn) fc£€*tfS;ifc*»T?* 
*. SSfc. rtff»«»»*2 9 &ft8M£ft*ttffi3 0 

<h©ffllc«±fe©SB 2 ©SU60>J©«k 5 KHMSHWitWtS 
ftTl^fcV*. -5-n£W1.©flljtlCHUTtt. _tfS©S5 2© 

[0 13 2] ^Ctr. 0 3 6~0 4 0 fcJBHT. *Mt&M 

TRitS. tfi3 6*#Il/T. (1*395 
ttlftffttffi) 2 9 £WT*«fe»&»#2 7 £*P{l-r*. 

#2 7©— *ffiti©*^tHt"2)«fc'5fCJBfiScSnT^*. 

[0 13 3] Jfcfc. 0 3 7i£MLT, *fe^ttg**2 7 
ifci^fctt^y^lSSfcSJIilcioT, MMrt>7 
2 9±lC/'W HHS2£ffiB"f*. •tl/T, :®/V;F 
112 tnmrt>72 9 ££Jg"&T5. te*5, d©HM 
n>72 9©«HtbT«. JifE©^2©HSg^Ji:|5l« 
C ^ (Cu) . ^ (Au) , /\>y (Pb/Sn) 
.^S^tfSCt^Tffr*. /Vyl<tl2taiA. 
>^ 2 9 t©^-&*telcML.T«. 

±I5©M 1 ©HSS«»Jlt*5tt?)^-&i:ll«© : fo©Srfflm 

[0 13 4] ^IC. 0 3 rtfftC^S^f 1 
^lSSAftS+ttf-f 3 3^fiRSn«» l*«t 
t)!i20M3 1a, 3 1 b£*Ptfrr*. ^UT, C© 
»l*J:r«B2©*ai3 1 a. 3 1blCk-pT. ^feigktt 
2 7 ^niC^O, 03 8 ir^$n-s>i 

t'T-^c 3 3rtC*«^y^l^BE®^tl 

[0 13 5] Sl*<t^2 0^I3 1a, 3 1 bit 

a, »K*<WAan*»«An3 2jj«»»t6nTfi»3. 

C:©«J8&AP 3 2 ^iloT^r^ f^i- 3 3 rtC«fltd*3S 

5£$tXT*5 0 , JSigtttS^ 2 7(iSl &£im 2 ©sfeS 
3 1a. 3 1 bCioTB^^ntV^. ^©fc 
ft, ^Sf^yyiSSfcJtLTfllJRIcatlSifitrSJli 
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[0 13 6] 03 9£#!iLT, ±SB©*r tfr 

3 1a, 3 1 b*«*l-T. WCi.D. B3 9CSSn 

[0137] #IC0 4 0 £#!&LT, $6S:ttSM 27t 

»»©±IC. X?U->EPffllfc<£:©^}££fllV>T. ^815 
**WMMMtt43 0 afcWfcT*. -tbTCO^aWtt 

3 o acaosiMaasMiT. -tncto. fl-as 

»tt*tta$r&3 0 a 

[0 13 8] -?-©|g£. 0 3 5f£7K£ft£lM#©fl-8l5& 

m&tiLWwm-rz. *ntcj:o. taws*** 2 7 ©$i 

Bt»ih»IB6©aaSt*Sffffi— KIT*. £Lh©IS 
&&T0 3 5 KjRSftSttm^S^Sfc^v^-SW 

[0 13 9] 0 4 1~0 4 2£/HV>T. 0 3 6 tC 

fc»»2 5SflMi-r*. H©JMtli2 6©*WfcbT 
tt, 1TO (Indium Tin Oxide) 

[0 14 0] C©3MIJ12 6±KU£«M£S*J2 

7£BEST-5. £©*6»te**t2 7±{Cl^7. 
U ^OUyX h{CBiPg|52 8 aSffXtS. 
0, Uv'X W*^ — >2 8*^fiR$n«. ^LT. £© 

2 7 41-vf^n. -tntCkO. #t!2 6 0- 815 

[0 14 1] &lc, H4 2ft#BHL/T. 

ffll^T. IHIP8I5 2 8 artfcSffin^ (rtfflSSiBESlW*: 
815) 2 Jfcfc. Stt 2 5 !✓ 

-^x j- 2 8 £R&*-r&. ^-nictD, 03 6i;ssn5 
nw>-72 9 &GT%mm&&tt2 7a»»jssns. 

ft*. »m® 2 6 £Jgfi£bfc:*** 2 5 tt. ¥*a.MK:tt 

[0 14 2] te*5. JtE©lS2 4JJ:tflll3©5ll6«fc£ 
UTtt. «6i@!ttS« 1 8 , 2 7SffiILfc, UjJ»U 
*tt»#18. 2 7©ft*>9tC#JIS«£&fflbT ! fe<fc 
dro#BS«©«Ki:LTtt. S^Xl^-^i 

gT<&5«&Stt&V>. t<Dfttt>, 5 1 -y7 r <DU"f7^ h© 
fflttftgttfc^li>E«rt<*IIEfcfc*. 
[0 14 3] GM&ffifll) *C H4 3effllr>T. C 

C0%BJ{cS-rf<^4CDH3£^JtC'OViTlftBJ-r ; 5. 04 3 



tt. ^©«MK:»"^<JB4osafi«K:*«-*»»»ihffl 

[0 14 4] i4 3*#HT, *5teSfi«fcfiV»Ttt. 
fflttS) 4 2i, «««^©«aKH^Lfcv*iMIWH/t 

>y4 1 itfRw-snxn*. -tnewvofliifticHUT 

tt. 0 2 1 fcjRSnsSB 2 ©£ffit*fc«»*3&fjB&jl:£! 

ijiiiiflt/xy^r— s?tn«-r»*. z.<Dnmmny-7A 1 

[0 14 5] fcC. *V8l5&MfflA*>74 2 

:/4 i©«ja«c"i>^Tj:o»b<Kwr<&. ^assttffl 
a>^4 2tt, /-W nm@2 &«Aa()i:8EMan«nff 

ttM##ffi3 7 t. $fI3 6 <fc. ^8|5^#ffS|5 3 5 

J:3KR«*5n«JBl«MM»3 7 at, $€I3 6a 
t, JB23WM53 5 ai**UTV»*. 
[0 14 6] rtBMSlft*{*8 3 7 <kfg 1 J3S&8I5 3 7 at 

«fI3 6 at)Wi;ttK-C**Ct3S«Jff*LV>. $5 
tc, fttf&ttttttV3 5 tm2WM&Z 5 a itBCtt 

T, ttJHffl/'«>y 4 1 £*V8|5&iKfflA>:/4 2 tW— I 

[0 14 7] H4 3Cw4tl4l«lC*V>m 

*Jftffl/t>y4 1 ©S& 2 ig#8|5 3 5 a ©VffiHW 6 
^-flSSEfltffi A*>^4 2 ©^8|5Jgji&®#g& 3 5 ©¥®*gW 

8P3 5©¥®*§W5tt. ffSKH 0. lmm~0. 
5 mmgSTSS. US 2 £#8|5 3 5 a ©¥®*SW 6 tt. 
$f£L<tt2mmg££UiT&S. IOio ICfS Z. t 

ci^T. 4W»ffl/t>^4 i©«n&i(cJKHt€aMiiiT* 

nt^lBift*. b^b. ^fflA*>7"4 low X 

[0 14 8] ^"4 i £8Drr3fci-H 

t. n«8E«Wn>^ , 4 2S«J«-r*»Ki»4ftft*fe 
©T?*^Tt>J:^. *niCJ:D. jSJ»ffl^>r4 1 tfV 
SPS5^/^>^4 2fc©3R*©«nfc»ttftgittlU3* 

[0149] J8 1 #^8)5 3 7 a ©jgffitt. -> 

^-^3>JR3©iE«K-t©*lWflE»3 7 a©JSffi*i 
B5M$n5 : b©T$.-s>T ! b«tcs„ 
[0 15 0] 
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t ft*. 

tO 1 5 1] ^fl»tt«flcff^Mfl»M«»ffi^ 
Efcfc&S. *nc«fcO, ft&cfcOfcflH 

w iza±mm t ftw&wtm mm t ©&84®*£it * 
mm t o#a ice c o s&jhsswiim taitr « n t 

©{§«t14£|fi]±£-t±5 nts^teta:*. 

[0 15 2] nffSEttffflE9S«>JSiSIR«na(aEffi 
WflsaSeo±ffi©ffi«J:D'b^*<-r*c:4:K:J:-3T, it 

[0 15 3] £©S£iptca^<«fltit±a¥$E#/'W^ 

St. *««^©«aKW#T*ft«si*jfl««4:©» 

^ t ©»j£ * n— ©ia-e»rtfr * c t imiR t 

[0 15 4] C©«W»=a^'<»IK*±a!*»fls/ty*- 
-^©Sifi^ffiJCtntt. lOOSlTlt 

tf4Hje*tiTv»*©T. ititisicfcuT, ^m»f- 
y^©tt«»aH3e$na. ^-niao, ^suTts^ic 

*t it»Krt T© * Wfls^- v :/©&B©« 5 "3 * */h * < 

£fJr5£©teS 0©tt«) CMTSCtM 

iiiifcO . > hStt^©l!8a*^fcttJISit±Sl¥ 

[0 15 5] Sfc, ^litzvf^muifcJ:? 

©***»< r*«ttT^ffl»«t«w*«©*s ** < -r 
*c tablet *©«*, ®mM±m*&ftrtv 

ffi t8±«re*ffit©IBHI**ft < £ * £ t*»^TIEitt 



hafl^*gi/fc«©ife»isa«ej& 

[0 15 6] Sfc. &M?§€Xy?- 
^TSCtK.fctjTrafifcSftSfc*, *©«iEl;:ttfi£ 
3tE©J:5C»±»JB©A'j3ft«5a:^. -tntCkO. tt 

IC. ^aJ»tt*#:»©fllffifcSE^»»*»6a:aAJfJi7 

■[0 15 7] set. £ Xyf 1 5 ^.fctci; 

oT^a«i«»#»*»fijfr*©T. »^ttfi«iB^6 
©ftffl»tt##»©afflK3ttH«--Sfcfc*. ^nt: 

«fc 0 . *JIS»±ai*»#/Xy 3>S:7iJ > h&KlCjg 
*lxfcBK=. ft«»«fl»*»fc:7U>h*«±©«Si 
©ft^Afe/h*<WA*:ii:*«?IIBta:a. 

[0 15 8] C©«WKatJ<»»»iha*SMs/"«s'ir 
-S?©BJft#SfcJ:ntf. IWMTH *feSttt->-h 
*#»b3t«18T«JB»jl:UTlr»*. *figH4->- Mete 

[0 15 9] *&. »IWt±a*»flE^y*--5»a#© 

Bflxs t \tmxm-Q^fsm^- h \zmm^>y^ 

[0®©ffim?S:IJi0J] 

[El] ^©%BJtr*^<^i©jli6g^J{c*5it5«Siit 
[0 2] I- I miCfioTlfclrli 

[0 3] 0 2»C*3it^)^ffiai55i- ; £i£>Cbfc©f®ET* 
[0 4] d©«0JlcS^<^ l ©'Xffffl(c&»?«ttfl»* 

[0 5] c©3^Bjic*-^<^l©jlS60'Jfc*3ttS«ai» 

[0 6 ] jt±»»rtT¥aH*^ * y©tt««»rn&«^ 

©JB l ©SlEKWfc^Jtftaifliitia^Wfls/^yir-S?* 

*-rw®0T*^. 

[0 7 ] ftff8EMJl«S©jB 1 ©«»«Sw-rBfffiHT 
[0 8] ^»8El*ffl«i©*2©IE»«l*S-riSfiSHT 

[09] *i.»»tt««a©JB3©«w«*«-rKffiHTr 

[0 10] *&ftftffl*«0£4©XK0y£;K-r0f9BI 




[011] £©JfcWKS'2<*l©3«6Wlc£W*«K 
[012] n©«MK:a'^<JBloStafi«K^W-*WK 

%t±m¥m&rt v ^- -^©sjifixa©^ 2 xa^-r & 

[013] CKD%BJ(C*^<miOll^JlC43H-Smji 

ltitSJ¥»#/t y *r-i?<n%m3M<r>?H 3 xg£7RTBir 

®0T££. 

[014] uCD^CS^<^l ©m£Wc:fctt5SfB& 

ititH^tt/'S y ^r— -^©sfisxa©^ 4 xg£^-r« 
[015] d©589!K:StJ< JB l ©IBS60!Hc*W*»te 

§t jtM¥3S#Ay ^— ^©satxa©^ 5 xs*s-rief 

[016] Jl©5£Bjl;:Sr3<f6 1 ©aEMWIlc&W-SWK 

y 5>©«atis©« 6 xg£*-r« 

®0T?&£. 

[017] H©»|HJUS-?<JBl©*K«K«W**ffi 

ffi0T&-5. 

[018] n©«Mt*"J<»l©3ttfi«R:4JW-*«K 
itikSI¥W{*:/t v ^— 5?©«iftXS©*»«*5«TWB 

[01 9] /ty K*a4:rtaW«fcW*»t©*'&*ft© 

— Wc&tf 1 Ig^tBrS0TS>5. 

[0 2 0] r\y HMfcrta^KlEilW^aRi:©*^*© 
— Wc&tf^gS 2 XSSr^-T»f®0T$>^. 

[02 1] £©S^fc*:?<JB2©|iaiS«fcfi»*S*» 
itltS y ^r— 5? SSt 0 T & 2> . 

[02 2] C©«EK»-3<IB2©!lifi«fc*SW-a»» 

*tjhsi*»»:/ty ^r— s?©»jftis©« ixa*»fw 

[02 3] n©»Wlc»tJ<ill2©Sl3S6«fc*itt*»e 

»jha*aw*/ty^r— s?©«ais©JB2isft*Tw 

[024] z.(D5tw\zmr}<m2(DnMM\z&tfz®m 

*hL81*«M*:/t y fOBSIiOtS 3 Xg£*-f W 
[02 5] d©»(Bk:*^<JB2©aafi«fc*W*»B 

m±m*mftrt *, $—s?©»atis©iB 4 xasr^risr 

[02 6] £©RljlIK:a^<fB2©*IM«fc*W-<5Jta 
A>y©«*J5£;£i£©£S 1 Xig : £5rr#i®0T<&*. 
[02 7] d©56Wfc*^<*2©3*lfi«K*tt*Jta 

[028] c©«MK»"^<iB2©sia«K:*w-ajra 
A>y©»j«*isfe©jB3is*«i _ KffiBnr**. 

[02 9] £©«WlC*^<JB2©3felfi«jK:*J»tajia 




*8IS¥6 - 3 4 2 7 9 4 

/x>y©»j«3Ertt©JB4is**T»fffiBnr**. 

[03 0] £©f89iK*^<JB2©IW8K:*W-*jra 
/0:7©#fi*#ft©*$ 5 lSSit!RI@T?$5. 

[03 1] £©«ISfc*-3<«2©!fcK«fc;i3»*Sjra 
/t>^©ffi©»j«^rS©JBlia*3S-r»fBHT**. 

[03 2] C©«WKa^<IB2©*»«K:^»t*Jta 
>r©fl&©»JSR*flc©» 2 ItS^tKfliTSS. 

[03 3] £©«9IfcS:?<IB2©^«K:*W-*jr» 
/\*>^©^©J^^te©^ 3 X@£7K-rWrB0T?&£. 

[03 4] C©36Wfc*tJ<JB2©*Jt«K:*W-*Jia 
A>70ffiOf^i*OS4Il$STISfSiT$5. 

[03 5] H©5BHK«^<*3©ft««l;:*W*»» 

[03 6] C©«Mfc*"^<IB3©3teMS«yk:*»**»IS 

»ihs*sw*/^y ^-5?©»ifixs©Jis 1 issw-rw 

ffi0Ti&£. 

[03 7] c©»Wt:»'^<JB3©SBSfi«lc*W*»» 
ftihS^SMfc/t y ^r- ^©SUtXg©^ 2 ISSStffi 

[038] c©*?HcastJ<jB3©safi«»c*wa<ife 
»±a*w»/^ v s>©»ais©jii 3 xas*-r»f 

[03 9] C©58?BK*^<*B3©SllB«llc*W*atlS 

£fltM¥©#/^ y >*©SiiXg©gS 4 IS^Stffi 

[04 0] £©«9IK*:*<J8 3©*l6«te*W-*lMt 
#jkS¥«Mfc* y ^©KiSxa©* 5 IMttSn 

[04 1] c©%0JicSt?<m3©^Sfi^JicfeW-5S;jl 

[0 4 2] c©»Wfc*^<iB3©$Ufi«K:*tt*jril 
A^CJEWWM*©* 2 XSS;^-r»f®0T*So 
[04 3] C©5eWlca"^<JB4©5IJfi«K*W**K 

[0 4 4] «*©«risi*jyai*aw*/tyir-s?©-«* 
^■r»fffi0ri&s. 

[045] WktommkkM&Wff-n v $—5?©* 1 © 

[0 4 6] ««©»iS«Jlha!*3»ff/tyir-s;©JB2© 
Kffij^SSt' Bfffi0TS-5. 
[04 7] ffi*©»»»Jhffli|s»*^yir-S?©IB3© 

[04 8] '^©»JB»lb81iMM*Avfr--S>©JB3© 

^n^{ceH-r-5flfi©r=m^ : &^T¥ffi0T*s. 

[0 4 9] (a) JifiejKOWIMtJhai^Wflt/^yir— 5? 
©fJ4©RSj££^t"»r®EITfc*. (b) tt (a) fC 

[0 5 0] (a) atf£*©»ffi#ltS¥#fMv*r-S> 

©^5©r D m i S^*-r8f®E"e , *i)o (b) «^S5©» 

Jil-f±S¥#^^ y -ir- v©SS 5 ©P=m&£5cf B!>r®0 
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